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ABSTRACT o - . -

e e e = A prototype for the development of an auto-tutorial
course in ahatomy and physiology for adult learners in Associate
Degree Nursing (ADN) was implemented in the fall semester, 1980, at

* waukesha “County Technical Institute in Pewaukee, Wiscoasin. The

- format of the two-semester course consists of two hours of scheduled .
lecture time and three hours of sScheduled anatomy-physiology

-™~_ _laboratory time..each week, plus an independent study session " |

component, the auto-tutorial learning laboratory-(ATL). The ATL
~————contains-audiovisual materials preésenting new content that is to be
learned and materials for. the reinforcement of content presentéd in
schednled class sessions. The time devoted to the auto-tutorial
learning: laboratory varies witi each student. Learnings in the
‘ourses are scheduled prior to the need for related. content in,
nursing courses. The audiovisual materials in the ATL contain that
part of the course content which could be presented effectively -on
filmstrips and cassettes and were selected from commercially produced
natégials rather than instructor-produced. Support materials have .
been .written to guide and assist the student ig achieving the course
objectives. Instructional cbjectives are printed and handed to
Students for each unit: ‘A -combination of study guides, revieu sheets,
and self-tests have "been prepared for ‘support of student learning in

: the auto-tutorial laboratory séssions. (A list of the audiovisual

* aids used, with their manufacturers, is included in the docunelt.)
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course in anatomy and physio1ogx’for aqu1t learners in Associate Degree
» Nurs1ng (ADN) programs. . The prototype discussed was implemented in the Fall

Semester, 1980, at Waukesha County Technical Inst1tute in Pewaukee N1scons1n,

through the Jo1nt efforts of the science and ADN facu1t1es The present for= -

x mat of the two-semester anatomy and phy51o1ogy course consists of two hours
‘of scheduled lecture time and three hours of SCheduled anatomy-physiology

. - Taboratory time each week p1us an independent study session component ‘the

auto-tutorial Tearping Taboratory (ATL).. The ATL cont:1ns audio-visual ’

mater1als present1ng new content that is to be Tearned and contains mater1als

for the re1nforcenent of content presented in schedu]ed class sessions. The

time devoted to the autoltutor1a1 Tearning 1aboratory varies w1th each . student

L .

- lLearnings inm the courses are schéS:]ed prior to the need- for re1ated content .

in nursing courses. The audio-visual materials’in the ATL contain that part

L]

“of the course content which-could be presented effectively on filmstrips and

' - Auto-tutorial anatomy...

This paper preseﬁts’gquélines for‘the‘development'of an~au§o-tutorialf . .

cassettes. The audio-visual materials were selected from commercially pro-

+ D . ¢

duced materials rather than instructor produced. ~Some of the same audio-

vicual materials will be assigned to students in future nursing courses. The

-

intent of this reassignment of materials is the reinforcement of student

learning. Support materials have been writtenrto éuide and assist the student

,jnvachjevéng—the~course~objeetiwes~JQInstruetionaleobjeetives-arelprinted—anoﬁ

handed to students for each unit. A combination of"stuﬂy guides, reVﬁew

sheets, and self-tests have been prepared for support of student Tearning

in the .auto-tutorial laboratory sessions.
a‘; q ’ R . o
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for Asspciate Degree Nursing Proorams
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Introduction to.the Concept )

u

The major teaching/1earning innovation of the last tuentyhyears was’
the development of the audio-tutoria] (A-T) approach to learning developed

by_S. h. Postlethwait at Purdue University in 1961 (Post]ethwa1t Novak
- ’ & Murray, 1912), Dr Post]ethwa1t initially des1gned and implemented the

A-Tformat in Botany and then expanded 1nto other 1ife science areas.

- -

Originally the A-T formatgconsisted of a Large Group Assembly Séction
(GAS) which was instructor oriented. "In the GAS the instructor presented

‘the introduction to the topic for the unit through Tecture, demonstration
. or presented a film. The Small Group Assembly Section (SAS) which con-

: cluded the.unit of study was student-centered.small group discgssion and

n . . H

- ».:questioning~hy-studentsn "In_between the GAS and theM5A§;§§EQ9htéw%EEE&__,A

their learning time in an Independent Study- Sess1on (ISS) The ISS was. 4

1earn1ng 1aboratory with the students Tistening to instructor- prepared tapes
" of lecture/discussion content with instructor -guidance into science 1aboratory‘

‘demonstrations and—eXperimentatibns when approgriate to the discussion. The

I -

presentation on tape was discussed as. a tutorial session. between the instruc-

tor on tape and the student. étudents would Tisten to the instructor prepared

. . materials and would be directed to stcp the tape and comp]ete'various science

. 1aboratory studies Then students wou]d proceed w1th;the tape presentation.

z UV e i et e &

° The present author has taught introductory b1o]ogy at Forest Park Commun1ty

Co]]ege, St., Louis, MiSsouri using a format aimost identical to the format .

K A ! N “

deséribed by Post]ethwatt,"Novak and Murray (1972)..

-
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The audio-tutorial Learning Laboratory (ATL) wes equipped with . <

—

science 1aboratory materials spec1mens, and other materials used in 1earn1ng
Students used, the materials in individual study carre]s Each carre1 was

equipped with a tape player and other audjo-v1sua1 equ1pment‘as necessary.

L]

e The~sehematics<o? the ATL..and. the individual study Q§£E£J§MDQMQ~QSQEWQi§1

5 - - " o -‘ . T

. cussed by other authors (Post]ethweit, et. al., 1972 and Wask05kie, 1978).

In rostﬁethwa1t s or1g1na1 format the "auc1o" part of the title addressed

° -

the type of presentation in the Independent Study Session in which the con-
. » '

‘tént presented was on tape. The present anatomy-physiology course and other

wvariations of the audio-tutotial format have also changed the name to "auto-

tutorial® attest1ng to the se]f-1nstruct1ona1 aspect of the ISS.

. Audio v1suals used in 1earn1ng with the ‘A-T format were originally
1nstructor prepared and recorded on tape, film strips, or v1deotape The

o
7 ”advantages av//d1sadvantages have been d1scussed in the literature (Fisher,

1976) " One ddvantage of this method for the adult learner is that the

-

Pl

E studentfenters\the auto-tutor1a1 Jaboratory when- he/she can—conveniently 2 —

. schedule this learning ‘experience. It is thought this feature facilitétes ¢

. _ learning because the -student has scheduled the experience at his/her con-
) - i ) N - B n
venience when he/she may be more receptive to learning. Another advantage

-of this method is that the Independent Study Session is self-pacing. The’

— o e

e structure perm1ts the student to relisten to content and to stop the pre-

?

sentation--of-content. when«necessarx_for 1earn1ng and note- tak1ng Indeed o

A

the se]f-pac1ng aspect of the format may be one of its greatest strengths

Another: strength is the shift of emphas1s from the 1nstructor to the student'’ s
se]f-re1tahce (Waskoskie, 1978). ‘

r

ot . I
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v1d1ng Tearning resources and then cha11eng1ng the student to jake respon-
sibi]ity for his(her Tearning. The approach allows the instructor to be

. the manager of learning experiences rather than the djsseminator of all

. knowl edge - Many variations of the A-T format have been developed. The

-, i

common component of each variation is the use of audio-visual materials for

presentation of all or pag} of the course content that is p1annEd for student

Tearning. . ST e ’

The past-research in science learning attempted to establish a difference

4

n outcomes when contrast1ng a course b based on an A-7 format versus the tra-

1
e e T ——

-

~
ditional Tecture-laboratory approach. The research has yielded conflicting

—

results (Bish, Bowman,, & Sarachek,1978; Renner & Abraham, 1978; Herron,

L

Jau, Neie, and,Luce, 1976). In most cases of college-Tevel research contrasting

—A=F-formats and Tecture=Taboratory only course-offerifngs Renner and-Abraham--(1978)-

and Simonson (1978) found no siéni?ﬁcant differences in Student achievement.

~—In-a-review-of research-Herron, et. al _(1976) cited a ﬁﬁﬁhﬁ?‘df;studies in which

self-pacing instruction contrasted with lecture-laboratory only formats supported

Auto.tutor1al-courses empha51ze_manag1ng_the_student-Jearh1ng by- pro-ﬁﬂ—_ -—

e e e e e e o ot g e

the concept that the self- paced/}nstruct1on enhanced-student learning of’ content

as measured by the final exam1nat1on Castaldi (1976) reported using the A-T

~

. format, se1f—pac1ng and mastery testing in wh1cn student ach1evement was de- ~

-,

scr1bed as being as good or better than nt was in trad1t1ona1 Tecture-Taboratory-

recitation format. Bish, et. al. (1978) contended that the divergence of

‘41

on_for . :
findings ref]ected such variations as course content, purposes, student and

facu]ty character1st1cs, and institutional resources. They concluded that the

a

value of a_ particular 1nstruct1ona1 techmque canﬁ}yf termned for a
§ ‘L

specific course offering. 3‘

.

-
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Severa] studies were found which spec1f1ca11y app11ed a var1at1on of

.he—A—$~format—to—the—teaoh1ng-o£~anatomy_and phys1o1ogy in_higher education.

Langer (1972) reported a séries of audio-tutorial courses developed at Milwaukee
Area Technical College in Milwaukee; Wisconsin. The format used in biology,
. botany, business, nursing, machine shop, and speech courses was sjmilar to the

Postlethwait format but most independent study sessions had_instrictor prepared

.,

- materials.on videotape. Since the Langer report the MATC anatomy and physiology

. courses have been developed in this same A-T format. The present author visited

ﬂATﬁ tp observe the anatomy-physislogy course and to discuss theafornatlwith the
#instructors, Wilma McNamara and: Gary Neumann, in the sumner of 1980. A modifica;
+ t1on of the A-T format has also been developed by Wendell Be]] in the b1omed1ca1
science course.in the Associate Degree hurs1ng Progran at North Certral Technical
Institute in wausa%: Wisconsin. This biomedical science tdurse‘used instructor

prepared tapes and is structured similar to the Post1ethwa1t model. This course

‘Was v1s1ted by« the presont-author_Jn -preparation for the development of the

N

K

e anatomy” and,phys1o1ogy course discussed in this paper.

-

< —.g ) -
¥ . Cornelius reported L1974) when, students in an introductory-1eve1 college

anatomy-phys1o]ogy course were in an 1nd1V1dua11zed format in which students

»

worked at their own pace 50 percent of the class fin1shed the course before

. /
f1na1 examination week. Muzio and Pilchman (1979) reportedwdevenop1ng a two- ‘.
: semester A- T Anatomy-Phys1o]ogy Program at. K1ngsborough Commun1ty ‘ColTege (CUNY) .

e which has ‘been {in .operation since 1974. Th1s course. is taken by students in

the nurs1ng program. Muz1o also states that _the modules which were deve1oped

are used in a slightly d1fferent approach at. Wenatchee Communi ty Co11ege, o
Wash1ngton, Empire State College (SUNY), Bunker Hi11 Commun1ty Co11ege, Boston;

and the Un1vers.ty of Hawait Schoo'l -of Nurs-mg Ce«'f&r:,4 gz o
Y : %
L

-- l’fm
ATy

'
ft

.
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Some of the positive aspects repdrted are ease of updating content by alteting:

on1y the -individual modules and accompanying objectives, and the ease of

student review later in the A- T 1aboratory when students, are in nursing courses. -

&

The student:rev1ew aspect releases the nursing faculty of teaching or reteach1ng

anatomy and physno]ogy. Students can review this content in the A-T- 1aboratory
Perry and Howe(1981) used the case-study method in research in an intro-
chtory-level college phys1o]ogy course based on the A-T format Thé course

'nas_tauéht durfng the T976-77" academic year~atﬁthe~Unqversniy‘of I114nois in

-

Urbana It was conc]uded that se1f—d1rect1on and maturation may ser1ous]y ‘.
— - affect- a—student 5 ab111ty to succeerl- in- -the .A-T. course as offered. G

N Format of the Present Anatomy and Physiology Course

In the course deve]oped at Waukesha County Teahn1ca1 Institute (WCTI),

the audio- v1suals were not prepared by the instructor but were purchased com-

.

T merc1a11y Each audio visual deals with a s1ng]e top1c,\such as "anatomy- of

L

the kidneys" or "d1gest1ve phys1o]ogf:of4ﬁhe Tower GI “tract . Th1s—paper—dq§
cusses the WCTI pxototype and offers gu1de11nes for the oeve]opment ‘of an

-

anatomy-physiology course ‘with an auto-tutorial component for students in

Assoc.ate Degree Nursing Programs
’ ' ' Anatomy and phys1o]ogy is a two- semester course for six-credit hours”’ ' o,

offered in day and evening.programs'for students in the Associate Degree

- ’

Nursing.Program Present]y the ¢ c1ass uses the fo]]ow1ng format: e

e e = oo -

A. ‘Ass1gned c1assroom lecture per week —-two hours . T2

B. Ass1gned science 1aboratory per week=s-"three-hours—m-..

——— .
N - - § P ——
. B

Two of these hours are used for Taboratory and one hour

+ . .
Led Lo X0

%
bty ine o,
- i :
’;! LY ~ 8.
LS h

. . . . A
-~ s used-for lecture/discussion. 7 M F-

’?"i‘iq," ' a«
; .
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’T%L’ C. 'Auto-tutorial session--non-assigned time.
. . « 1 ’ - P R . ’
N It 1s récommended”the*students~view~A>V7materiaJs~in»auto-
//;/4( < tutoria1 1abor§tory7(ATL) Students- may enter ATL day, "
even1ngs or Saturdays on’ a first-come, first- serve basis. e .
P .

The course was initiated as an auto- tutoria1 course in September 1980 and

~
~-..

& .

. operated throughout Ehe 1980-81 school -year.

Identification of .Course Content .

-

Course objectives were identified in a cooperative efﬁort between
. ¢

the 1nstructor -and the. faculty of the Associate Degree Nursing Department

. " The anatomy:and physiology 1nstructor met 1nd1Vidua11y w1th ADN facu]ty

’

member¢ and attended ADN facu]ty meetings for rourse objective suggestions p

~ -
- : 2 °

] A1l cbjectives are written meeting the specifications of the criteria estab-

lished by Mager (1962). At the suggestion of ADN faculty, the course content
1

2

. was expanded td include’ the tapics of stress, phy51oiogy of aging, and 1nher1ted ”,

- . nqmalfunctions Learnings are schedu]ed prior to the need for reldted content in
) o S

nur51ng courses, The faculty has Yeceived p051tive feedback from students con-

T e e e - -

cerning this coordination of the anatomy-physiology and the nur51ng curricula

-

Y The agreed upon sequenc% of course content and the source of the A-V materials ~ °

———

= o«

) s ] ;
. for each content area is given<in Appendix A.

Selection of Audio-ViSua] (A-V) Materia]s

- ’

’ . Commerc1a1 A-V materials were- determined to have several advantages

over instructor prepared materials. -One advantage was that in some materials

2

the visua’ s wou]d be taken in: actual -health-care settings, and- therefore, the .

* ~

Tt e examp]es of principies and concepts could be related more clearly to the

o - -
5 - - - — e e *

nuirsing procedures.
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’ of content

L

-

cht1ons.

format presently Being used in the“nursing~courses'that the students, were- S

was teaching the course SECt10nx
maintain cons1stency of the course content between instructors emp]oyed full-

time in the day sect1ons and 1nstructors employed part t1me teaching evening

o

Auto-tutorial angtomy... o
“ . . .‘ P' 8 * d *

. .
. N " L 4
. : “ - §
’ “ . L B
.

A second advantage was that the learning format.nﬁﬁid be consistent With the

The th1rd advantage was the assura1ce that a consistent presentat1on

wou]d be delivered to all students regard]ess of wh1ch instructor
¢ ¢

This common usage of A-V materials helped

-t

‘7‘ ¢

—

x

4

' A search was begun jn June, 1980 fdr A-V materials to present that por--

tion of the course content wh1ch Tends itsélf to presentat1on by audio-visuals.:

Approx1mate1y 400 f11mstr1ps, 2 x 2 slides, 16mm films, pragrammed books, and

. S . . * - s
best innajding students_1n ach1eVe1ng the objectives.

The

’ were dec1oed upon for the eva]uat1on of each piece of A ) mater1a1 which was

3 5

previewed.

) o 1

-

other materials. were previewed to determine the A-V materials wh1ch viould be

fo]10w1ng criteria uh1ch were modified from Ger]acx and Ely (1971) -

”

]
= .

Cognit?ve-appnopr{ateness (w111 this material a1d students Y

in_the atfa1nment_o£_the-de¥+ned—ob9ect1V' 5- the depth B ‘ O

visible, audible, contain appropriate sound effects.

and breadth of content COVeraae approprnate to the ob3ect1ves7)
Level of.sophistication (Is the material aimed at the level

of the WCTI -adult student?) ‘
Techpical quality (Is the qua{tty;ofrthe’pkoduCtion readable,
etc.

Content validity (Are the most’ cifrent theories,nprinciples,
’ = s e e L
facts, and equipment used in the presentatwoqsﬂk-,qi T
£ 1"»3./8 5';3 5‘::% §g§
~§ld5 H ,es
G

k-4

«

o
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, R form was developed “to record the title, source, runntng t1me,aetc and® -

a check]1st of questions such as those above was deV1sed to systema{1ca11y .
record observations and impressions as each piece of A-V mater1als uas,preV1ewed "'-'.;>€
. - * ’-. . o . - & - - - '_“' . N

for consideration. *The form has space for recording an; ogtline'of the content >
[ - - A e = . )

« - . - . - ° - .v r ° : °,
of each piece of audio-visual material and space for.general copments, The o

worksfieets and support materials were being written baséd on-the preview;
> .- * . ., S

- -

L

’ “is' * . ~ . . - )
« therefore; the preview was very thorough. . .-
, ‘ N A

_ Fi]mstrjps weresgiven priority When possible. Some*advantages'of

filmstrips were the planned sequenQEs-could not be=§otten'out of order,'the_

- .,
. -

small size prov1ded for. easy storing, the pr03e¢t1on aquipment was small,

re]at1ve]y dnexpensive and easy to operate and the ATL did not negd to be

s - 3 . « L)

extremely dark in order to project -the matérials. -~ C .

F11mstr1p content was preVTewed br1ef]y in class to perm1t the student Y

to dec1de which opt1ona1 mater1a]s he/she should select for re1nfor ement of C

1earn1ngs The students make the abové decision based on"whether the material

8 will be covered in lecture or in the textbook. Some A V materials are ass1gned t .

ndt optiona1. The content top1c of “the A-V mater1als chosen frqﬂleach company

and the mailing address ofaeﬁéh company 1s%g1ven in Appendlx B. ’ .
3 vy .

- Development of Support Materials ; ! . Tt

-

Instrdct1ona] objectives are prepared for each unit stating concepts for

which the student will be held .responsible. Various mate.1als have been wr1tten.

-
-

’. - to gu1de and’ ass1s; the: student in achieving these course ob3ect1ves A com-'

b1nat1on of study guides, rev1ew sheets, and self-tests have been prepared»for

[ . the A-V materials directing students to learnings expected from each filmstrip.
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Some add1t.ona1 d1agrams and charts, as needed are prepared as handouts -, -
< 7

to supp]ement and 11]ustrate 1nterre1at1onsh1ps. Most of the materials were

written as the A~V materials ‘were being prevJeWed. ~In some cases the companies
Y ~ .' . .

. that produced the materials provided worksheets which were easily modified to
- - N * > r

\\\\me:t student needs. An exdmple of one type of support sheet written for a re-
b vied of atomic structure is given in Appendix C. A1T tests given are criterion

- .7 1 b"‘

¥
' Feferenced tests . L . . ‘ .
N \ . - ] -

Procedures of Auto- Tutor1a1 Laboratory ) :

=~

»

o J . The aud1o-tutor1aT\l\horatory {aTL) taciﬂity is a cooperative effo?t'o?

‘ the Science, Asscciate Degree Nurs1ng, Pract1ca] Nurs1ng, and A]]1ed Health .
C

1] ~ . -

Departments. Ith1a11y, only one nurs1ng program planned to use the ATL. In

1980, a]] nursing programs and. the Science Department adopted curricula and

-
»

the one faC1]1ty was shared. The Sc1ence Departmént provided a small room

for expans1on and purchased add1t1onaJ equ1pment and carrely for student viewing

w e

of mater1aTs. A1l aud1o-V1sUa] mater1ajs are V1ewed by students in the ATL.

This 1earning center is. staffed py laboratory ass1stants ‘on days, ven1ng, and
| 2

' Saturdays Studeqis are ass1gned‘a time during - the week when "they are given

pr1Q;1ty for A-V equxpment However(~they may view audio-visual mater1als at
any other t{me on a first- come, f1rst-serve basis. Student< 1nd1V1dua]]y or
Jo1nt1y cherk mater1a]s out for viewing in th1s room When ava1]ab]e, scr1pts

are prov1ded for use W1th the cassette tapes Students have found the scripts

-
//’ ¥ L4

facilitate the1r noteﬁtak1ng process P .

!

Appvox1mate]v 250 students use the ATL facility on each of the ‘six days
". it is opén. -The ro]]ow1ng equipment i's ava1]ab]e for student use at all

times: .
4

ERIC . *. -2
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1) Bell and Howell slide projectors-20 .
2) Sony videc tape machines-2
3) Besselar filmstrip machines-43

y /

There are 60 study carrels available. ‘ .

-

' * Advantages and Dlsadvantages of Th1q Auto-Tutorial Fo;mgt
At the present state of deve]opmenf the WCTI anatgﬁy and physiology
course in auto-tutorial format has several advartages over the traditional
i# 1ecture-1oboratory course. A few of the advantages and d1sadvantages taken
é} B ‘from student responses on end-of-year eva{uat1ons, are as fo]]ows
'Students perceived auto-tutoriélﬂTEEEriglE_ﬂgﬁg,gdvantageous in this- — 7
~_g'gg_r;g_éﬁ.as':~—~--'—‘-“”““"""’M———‘www
— 1) Reinforcement of the learning,
. .o 2) Review of each.unit at completion of .che unit, )

Review of content répetitively—(increased—igarning through

l’epét‘II.]on) ) - S - ) 7 * ¢

K e

- -LeaFning time was controlled by student and could occur at’
%imes‘best suited to his/hRer schedufe, '
5) G1v1ng student the option of not v1eW1ng the mater1a1s
6) A- V materials weré.the same as those used 1n the nursing courses,
However,‘students reported the following disadyantages:
— . ]) Lack of teacher present totanswer questioqi, “ .

2) Difficulty studeﬁ%'éxperienced in differentiat{ng between

~ .

3 -

perf?ient and non-pertinent content, . ' -

3) Duplication of content. occurred _in some instances, ' e s

"
.

. 4)39F}us%ration due to loss of time (see two and three above),

- . _—_ 11&““» .
o “ Sk Ging § "3t’
"y

i‘ ”

:‘J‘:w‘
s ’I‘A

L 13 ety
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[
¢

'5) Content of all ADN courses and anatomy and physiology
taught via ATL components resulted'in excessive time spent
in the learning Taboratory. \%2

Some of] thé‘student comments’ indicated a rating system is neededdas a

guide to the content of the A-V materials. This would permit students with

d1fferent backgrounds to by pass certain. content when they had previously

v

’ach1eved the obJect1ve( ).

-

_From the two instructors' perceptions the student achievement jn'this

.

course was extremely satjsfactonun__Achieuement_based—on—end—of-second=- -

semester's cumulative test scores, approximately 29% of the students mastered

90%-100% of the‘objectives, 40% of the students mastered 80%-89% of the‘

* objectives and 31% of the students mastered 70%-79% of the ob3ect1ves The

-

.instructors thought the auto tutorial component was a valuable component of °

this anatomy and: physiology course. T : ' X

Summary and Recommendations

»
5

-~ The anatomy and physiology course at WCTI is presently offered as a

-

modified auto-tutorial course. Like most courses it has its. strengths and - -
weaknesses . However, 1ts overa]] strengths outwe1gh its weaknesses. As is

true oﬁftrad1t1ona1 course offer1ngs, the success. of this method is dependent, ’
upon "the expertwse and enthusiasm and 1nvo1vement of the teacher.

Several changes are planned for strengthen1ng this course next semester. (

-

The changes are based pr1mar11y on student suggest1ons ¢

1) Deve]oP a rat]ng system or outline of each f11mstrip which
will relate the contént to course objectives. (This will n
assist students to‘identify pertinent materiaivand to sequence

the materials in their learning, i.e. as preview or review);
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3
-

2) Provide more complete initructor previews and orientation
to the A-V materials prior to student viewing; and

é) Condense materials that are printed and handed to students--
specifically décréase the number of instruc%iona] objectives

and diagrams'that illustrate interactions.

..

kot
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Appendix A

APPENDIX OF COURSE

The fo]]ow1d»“1s a sequential 11st1ng of course topics, the source of the:

Auto-tutoria] anatomy... e -
. P. 14
CONTENT SEQUENCE

s

-

materials, and the number of A-V materials chosen to date in each area:
(A11 A-V materials are f11mstr1ps and cassettes unless otherwise noted)

SEMESTER I - TOPICS

»

SOURCE_OF MATERIALS

o et i v e O 3

Immun1ty

17 )

1) Introduction to Homeostasis National Geographic 16mm_Film.
and Living Systems Man: The Incredible Machine
2)- Chemistry Review and Organic Bergwall - 9 » ’ _—
Compounds .
. 3) Cells, Metabolism, Nucleic Berdwall and Trainex - 4
. Acids, Cell Divisjon, Mitosis - i
4) Tissues Bergwall and Trainex - 1 - .
5) Physiglogical Stress and Concépt Media - 3
‘ _ the Organism ’
. 6) Integumentary Sysfém Robert J. Brady - 1
{9 Al hd . 4
X 7) Skeletal-System “ . Bassett Stereoscopic Atlas of 3
= : . * Human Anatomy and Trainex. and
' o ! Robert J. Brady - 2 (Bassett is .
. a series of viewmaster reels trans-
formed into 2x2 slides)
8) Muscular System Thorne Filmloops and Robert J. L
) . " Brady - 4 . '
9) Digestive System, Nutr1t1on, Trainex and Robert J. Brady - 5
.Enzymes -
. 10) Renal System, _;j Trainex - 4 3 - .
“5 11) Flujds, Electrolytes, Acid- Trainex - 8 4
. Base Balance * - - ‘
qEMESTER "I1 - TOPICS *  SOURCE.OF MATERIALS . )
1) ResﬁGra%ory System. ’ Robert J. Brady & Trainex - 4 < K h
. 2) Blgod Transport System Trqidéx -3 e
3) Cardiovascular System Trainex - 5 ' {g'
43 Blood Pressure :; Trainex - 2 i
” . Va -~
5) -Lymphatic System and ff"l?i“ - Trainex - 1

t - . ’ H
5 B

e — PR,
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S ’ ) - )
s, ’ 6) Nervous System (Pain and IBIS and Concept Media -~ 8
. - Sieep) National Geographic 16mm film
Marvels of the Mind
. 7) Special Senses Trainex - 1 ;
8) Endocrine System ~ Concept Media - 1 . _
" 9) Reproductive Sygtems Trainex and Harper\and Row -6
TQY"“Géﬁét1cs and Inherited TraineX and Hardér ?nd Row - 2 7
-Malfunctions . ‘
. T11) Review of Anatomy and Trainex and N. Y. League of
Physiology of -‘Aging - Nursing and Harper and Row - 3
N ' (League of Nursing materials-- )
. cassette only) \\ .,
o - ! 4. 3 o L o » - S .
‘!l' :f_“: — = ) S, T - ". . +
) ¢ c ¢ “ L)
- : \ .
e e e S . ' ~ . n - L
N . ¢ . ] e ) -~
< . - ..
. . \C
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: C o~ i \
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¢ o : Appendix Of Audio-Visual Producers

_Selected For Auto-Tutorial Anatomy and Physiology Course
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Apperdix -Of :Audio-Visual Producers

SeTected For Auto-Tutorial Anatomy and'Physib1ogy Course !

"~

The following ]s a 1ist of audio-visual distribution companies, thg1rraddrpsses

and the content area for A-V mater1a1§ selected from each company.

COMPANY AND ADDRESS

Bergwall Productions

839 Steward Avenue
Garden City, N. Y. 11530
Communications in Learning,‘Inc.
(N. Y. League of Nursing)

2929 Main St.

A-V_MATERIALS 'CONTENT TOPIC
Cells, (8f/c)*, Chemistry (9f/c)

v
-

L)

Anatomy and Physiology of Agiﬁg (1c)

T~

—-.__Concept Media
P>~0._Box 19542

>

‘Buffalo, N. Y.

14214
Irving,"CA._92714

.C. V. Moshy Co. -
11830 Mestline Industr1a1 Dr1ve

St Louis,, MO T . ——

!

/rper & Row- = ° e
J. B. L1ppencott Media .
2350 Virginia Avenue .
Haggers;own~ Mary]and 21740

IBIS Media .

., Human: Relations Media
- 175. Tompkins Avenue

P]easantvi]]e, N. Y. 10570

* National Geographic F11ms

. Distributed by:

Educational Sefrvices )
Dept. 80 ‘ . -
Waskington,~D..C. 14603 .

. Préntice-Hall Media
Serv Code MG

150 White .Plains Road
Tarrytown N. Y. 10591 ¢

Robert J. Brudy Co. .
Bow1e, Mary]and 20715

-

k1

" Nervous System (5 f/c)

AR

Cardiovagcular, Digestive, Endocrine,

Pain, Sleep, Stress. (6 f/c)

A Stereoscopic Atlas of Human Anatomy

Distribyted as a set of Stereoscopic
V1ewmaster S1ide of Cadavers (trans-

. fdrmed dnto s)

\'~-'\ '

B1o]og1ca1 Aspects of‘Sexua11ty o

(Modules on Genetic Defects, Embryologys
Géerni Ce]] Format1on, Genet1cs ) (3. f/c) :

v
¢
3

-

°

‘Tﬁé“ThtFédiBTe‘Machine‘(fiﬁ‘

T

Marve]s of the Mind (fi)

-
-

= . !/'
Biotech Series, on Laboratory
Techniques - How to* Measure” pH,
etc.

.

.How to Usé a Clinical Centr1fuge

(2 ) . -

Anatomy of Integumentary, Digestive,
Muscular and Resp1ratory (5 f/c)

L X

<
N
i
o

. 2 Thymm -
. -' 2 l’
ST ¢

o
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¥

rs -'Continued

Thorne Films, Inc.
.1229 ‘University ‘Avenue
Boulder, Colorado

A

Scott Education Division

Holyoke, Mass 01040
-Trainex 5
P. 0. Box 116

Garden Grove, CA 92642

Frog Skeletal Muscles and Cardiac ,**
‘Muscles (3 f1)

- .

3

~

"

Cell Metabolism, Aging, Digestive, -
Reproductive, Renal, Fluids and
Electrolytes, Cardiovascular, Blood,
Immune System, Alkalosis-Acidosis.

——

.
2

*f/c (filmstrip withecassette)

5 (202 s1ides): £i (16mm film)s f

ELd

—(32—f/c) —

o

-

f (fi]]st}ip only); ¢ (cassette only);
f1 (film Toops-silent)

. -’

e
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Study Guide for Filmstrips and Cassettes by Birgwaﬂ

Chemistry: 103.1
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Study Guide for Filmstrips and Cassettes by Bergwa]]
Chemistry: 103.1 . .
(Worksheet modified from materials, provided by Bergwa]] Garden
. City, New York for student use w1th Bergwall A-V mater1a1s)

L3

Before beg1nn1ng'th1s study -preview. the.Jnstnuct1ona1,ob3ect1ves for the
basic chemistry unit. These o jectives identify the information that will be
used for .evaluation of your 1earn1ng for this unit.

. Th1s guide summarizes the key po1nts of edch, filmstrip and then gives you
a - set of problems.or questions. After v1ew1ng each filmstrip read the summary
and then try as many prob]ems as it takes £o verify your ab111ty to work the
type of prob]ems provided in each section. ATthough it is best to do them
without Tooking back, certainly review any parts of the filmstrip you need to
see again. A set of completely worked-out answers follows each problem or
question- section. Needless to say, you will get the most benefit out of the
subject matter by trying the probiem before Tooking at the answer.

.  Cassette 103.1 - WHAT'S IN AN ATOM? -

After viewing this filmstrip, you_should understand . the foT1owing: .

(A) The three atomic particles: The proton, the neutron, and the electron.
You should be aware of their weight and charge re]at10nsh1ps as sum- ¢
marized in TABLE I.

> ' - IABLE'T .0 -
Particte _Relative Weight + [ Electrical Charge
'"ﬁraton - - 1 atomic mass units (ahu) #1
neutron” "3 amu ; <l -~ 0 .
- electron - R ' -1
-"A ’ ]836 - amu ) ‘ . , £

—— A pee— -

(B) ‘The reason for the néutrality of atoms: Since it is the protons and
electrons which contain the positive and hegative charges, you can say
that in order to be-.electrically neutra] atoms have equal numbers of

. - protons and electrons. . . \’ v o . t

o Example: Using calcium as an examp]e, the calcium atom-has 20 protons
and 20 electrons. The: charge due to the 20 protons is +20. The charge
. due to the 20 electrons is -20. Adding them together shows you why
"~ calcium is electrically neutra1-—¢h1s—qs summarlzed below: °

. ‘ _ Zﬂ,grotons = 420 - , I
’ 20 e’] Btﬂ%n@ga‘:?__é 5 _}ms o _i_é;,__f < e et -
=TT o ) Total Chargb:s#t iéﬂ“ I
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Cassette 103.1 )
What's in an. Atom?

L _Page 2 ’ . , -

“—-“____,:’__N )

’_‘~_"‘“‘“*~M-_._____h
(C) Atomic number is the number of protons in e;‘EEEET‘Lf‘"-———_h__‘
Mass number is the sum of the protons and neutrons in an atom
- Isotopes are atoms of the same element that differ only in the number of
neutrons (and, therefore, in theiry mass numbers or masses). 2
E 3 . . . .

- . ~ s .

E\ample. Using carbon as an example,. for one or the isotopes, 6

6 represents the atomic number, while 12 is the mass number.
?Thls is oFtbn called carbon-12)-. )
(E) Atomic we;bﬁt of an element is the weighted average of the mass nunbers of
the isotopes of that element. This average takes into account the
vt proportlon in which theése isotopes occur in nature. -

. BEFORE GOING ON TO BART 2, CHECK YOUR UNDERSTANDING OF THESE CONCEPTS BY
DOING THE FOLLOWING PROBTEWS THEN - COMPARE YZUR ANSWERS 10 THOSE WORKED OUT
IN. THE ANSWER SECTION.

~

PROBLEMS . 'a,
1. A nitrogei atom has 7 protons and 7 neugrc.s.' .
Calculate: , T
(a) the atomic number T -~ ., . .
(b) the mass number . _ - ’ -

2. A phosphorus atom haé 15 protops and 16 .neutrons. .
Calculate: - . . } -
(a) fhe atomic number T .
(b) # the mass number , .,
3. If a sulfur atom is neutral in charge and contains 16 protons in the fucleus
how fhany eléctrons are present outside. the nucleus?
4]

4, Write the isotopic symbol for lithium, with 3 protons and 4 neutroqé.

- (Dp»\How to write an isotopic symbol t, . .

2 [ > -
5. Which of the following two arg isotopes? Hhy?
- ¢ ¢
32 ) . .
@) . 65 . . oL T
. 36 . :
‘(b)j‘16s )
. L
i ) 36 . :
BT CORST L >
- . A B - r,:‘_-;'. n - “«» ‘ .
= - PIRS P I S LN S0 )
' e GNH §EHT Taee
= S0 I B A
< : - A
M “« T - CT
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Cassette 103.1 -
What's in an Atom? - e

Page 3

WORKED-OUT ANSWERS TO PROBLEMS

'J
’

(a) “The atomic number is the number of protons or 7.
(b) The mass number is the sum of the protons plus neutrons, 7 +7 or 14.

.

» .
. - .
-

2. (2) The atomic number_ is the number of protons or 15.
(b) The masS number is the sum of the pro tons plus_pneutrons, 15 + 16 or %1.

3. A neutral atom has an equal number of protons and electrons. Therefore, the
. number of.electrons are. 16. As you can see, this gives the atom a neutral
charge, since 16 protons have a charge of +16, while 16 electrons have a

dmmeor—m . - NMTNNKM;

- . 16 protons = +16 - i
* 16 electrons - = -16 .
. Total Charge =
4., 1In writing the isotopic sympol, the atomic number is writtcn in the lover
"= — 7eft<hand- corner..-Since ~there are 3 protons, the atomic number is 3. The .
. mass number is written.n che upper right-hand corner. The mass number is )
the sum of‘the protons and neutrons, 3 + 4 ‘or 7. The isotopic symbql is:
g - ) ' mess number ) ' :
v, ) 7 Ef//’ “ N\ - h,
Lt ' S T
3
. : //? ’ ' T A
atomic number . \ ¢ :

5. (a) and .(b) are isotopes ‘because isotopes differ onAy in their mass numbers.
In (a), sulfur_has a mass number of 32; in (t), sulfur has a mass number of
- 36; in (c), the element is no longer sulfur, having-'a different atomic number.
Don't be fooled by the .fact that (b) and (c) have the same mass number.
+ They are still different elements, since, if you recall, it is the "number

°

i
of protons (or atomic number), which identifies an element. ) '
ey <& .
' [ 4
6. This is the end of tape 1. Review the objectives and identify the objectives
which have been completed. . . -
o
)
2
- - , 0
— — o .
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- BN O AR T LR B
_ " ‘2 . ,':; 1 ;;le ¥ % Z";‘Q
B 3 Sy i % ‘../ .!.:-




S ‘ B P.21°

. . *REFERENCES ' : ‘

.Bish3.J. T., Bowmanr, B. L., & Sarachek, A. Lecture-laboratory versus structured ‘

audio-tutorfﬁ] approaches: student achievementf;yjanrna1 6fuCo11ege Scierce

\\W

' *

~ each1ng, 1978, 8 168 17.

‘»,\

Castaldi; P.’L. A summary of eognitive educat1ona1 researeh done in intro-
ductory science courses, at cornell un1vers1uy, and a study of the gffects of
N l e
ionceptua] ab111t1es on 1earn1ng eff1c1ency in
i
r

introductory college physics

tutoring mode and 1earners

D1ssertat1ona1 Abstracts International, March

1976, 3609), 5067-A. - | ! e N
CUrne11us, M. E. Ind1vmdua11zed instruction in co]]ege anatomy phys1o]qg
Amer1”an‘81o1oqy Teacher 1474 36 -41-43, & . T T

\l

£ ] LY

Fisher,,K.‘M. A-T SC]QPCE'Feifh1"9' how effeut1v} is 1t7 B*osc1ééoe, 1976,

‘ LT 26, 691-697. - . \ TP

[ B . e <

ach1ng and media: a systematic approach.

«Gerlack, V. Al & Ely, D. P. Te

Englewood Cliffs, New Jersey: iPrent1ce-Ha11 1971

herron J. D., daus, H. H. Ne1e3 V .» & Luce, T. Science Educatiaa; A summary

of research in SC1ence:educat1on - 1974 oSc1ence‘Educat1on‘ special edition. -

.

oen . o =
.1976,1.99. . R , . ;

k]

3 ’ i,
Langer, V. G. Audio= v1sua1 tutor1a1 deve1opment at the Milwaukee Area Techn1ca1

College. M11waukee, W1scons1n “H1‘waukee Area Technical Co]]ege, September,

i (Y

A 1972, 15 p. (ERIC Document Reprodﬂct1on Serv1ce No. ED 074-770)

Mager; R..J. Preparing 1nstruct1ona1 obJect1ves Pa]o Alto, Ca11forn1a

Fearon Pub11shers, 1962."

Muzio,-N. & Pilchman, P. An aud1o~tut0r1a1 modular approdch in human anatomy

A X

{
and‘physio]ogy Journa] of Co11ege Sc1ence Teachxng, March 1979, 8 (4)

, . 228-231. . ST
e - \'x‘t ) S— .
"7 Y . - "‘. \
8 ;{‘. L'—:‘?Q’g ) /’ 3 R
t - 5 - - -
- - =

s, . . .~ Auto-tutorial anatomy...

e

-




o N . o ' - Auto-tutorial anatomy...
S . . f, T pa22
1 '/‘ C ) . B . .

Y 'Pérryt J. L & Howe, €. Z: Evaluation of a variable-credit, self-paced,

iniroductory-]eve], coMlege physio]qu_course. Journal College Sciencé
Teachihg, November, 1981, 101-104.. .
Postlethwait, S. N., Novak, J., & Murray, H. T., Jr. The audio-tutorial

) -~ . t
approach to learning (3rd ed). Minneapolis, Minnesota: .Burgess Publishing

#Co., 1972. .
0 g97z. ° Vs

- Renner, J. W. & Abraham, M. R. Scierice Education: A summary of research in

L4
b Y
H

~~"science educaﬁion-197§. "Science Education special edition. 1978, 1-113,

L } . 1 :
Simonson, M. R. A-T iqsthuction: A summary of the research. AY Instructor,

Wiy, 1978, 23:53-54. . . . _
W'an Waskoskie, M. Self-instruction builds self-reliance.. The American Biology
. Teacher, November, 1978, 446-447, 667. ‘
. &
co &
(4
" v

I8




